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Major Goals:  The goal of this project is to investigate operations on causal models

that will be critical making best use of causal information.  The

initial focus will be on two operations: combining models and

abstracting models.   



With regard to combining models, the assumption is that experts will

provide causal models to a policymaker, who wants to combine (the

information in) these models to reach her decision.  Bradley,

Dietrich, and List have provided arguably reasonable desiderata for

combining causal models, and showed that there is no way of combining

causal models so as to satisfy all their desiderata.   The hope is

that we can provide conditions under which models are compatible.  The

general approach to combining experts’ judgements would then be to

combine the experts’ models when they are compatible, and if not, just

place a probability on each model being the right model, using

relatively standard techniques based on the perceived reliability of

the experts who proposed them. Intuitively, if the experts’ models are

not compatible, then the experts are disagreeing, so we should not try

to combine their models; rather, we should just assign a likelihood to

each model being right. On the other hand, if the models are

compatible, then we should consider a model that takes into account

both experts information.   



With regard to abstraction, suppose that an expert provides a detailed

causal model, involving many variables. Such a detailed model may be

far too complicated for a policymaker to understand and work

with. What the policymaker wants is a high-level “macro” model of the

situation. Such a high-level model can result from combining many

variables at the “micro” level into one “macro” variable. There have

been recent arguments made that such a high-level model actually can,

in a precise sense, provide more information than a detailed model.  A

high-level model can also be helpful when it comes to deciding

appropriate interventions to perform. For example, by introducing a
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new concept such as “soccer mom”, we may be able to make more sense

out of voting data, and think of more useful interventions that can be

performed (e.g., run political ads to influence soccer moms). But what

precisely does it mean that a high-level causal model is a faithful

abstraction of a low-level model? Intuitively, this should mean that

the high-level model captures all the information in the low-level

model, at the level of variables used in the high-level model. I hope

to make this notion precise, and come up with algorithms for testing

if a high-level model is a faithful abstraction of a low-level

model. In practice, we also will want a notion of approximate

abstraction; that is, a high-level model may not exactly capture all

the information in a low-level model, but it may come close. A good

notion of approximation will let us quantify how far off one causal

model is from another. This will enable us to quantify how much we

lose by working with a simpler, high-level model.
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Accomplishments:  We have made significant progress on the goal of

combining models.  In a paper that appeared in AAAI 2018, Dalal

Alrajeh, Hana Chockler, and I provided an approach for doing just what

was hoped for in the proposal: we defined a notion of  compatibility

for causal models, and showed how compatible causal models can be

combined.   In recent follow-on work with my Ph.D. student Meir

Friedenberg, which will KR 2018,  we showed how causal models can be

combined in cases where the experts might disagree on the causal

structure for variables that appear in both models due to having

different focus areas. We provided a new formal definition of

compatibility of models in this setting and show how compatible models

can be combined.      



With regard to abstraction, I am working actively with Sander Becker

(Utrecht) on Frederick Eberhardt (Cal Tech) on finding good notions of

abstraction and approximate abstraction.

Training Opportunities:  Nothing to Report

Results Dissemination:  The results of this project have been presented at AAAI (a major AI conference) and at 
numerous invited talks given by the PI.

Honors and Awards:  Recipient of Lady Davis Fellowship, Hebrew University, 2018.



Elected Chair-Elect of the Section on Information, 

Computing, & Communication of AAAS (American Association for the

Advancement of Science): term of office 2018-2021



Jin Yuelin Lecturer at Tsinghua University, 2017.



Selected Fellow of the Game Theory Society, 2017.
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